Eleven Hevea brasiliensis clones were evaluated for clonal stability of latex yield. A randomized complete block design was used with four replicates, two locations, seven years and three periods per year. Stability analysis was based on clone x year and clone x year x location interactions. Five stability parameters viz environmental variance, shukla's stability variance, regression of clonal latex yield on environmental index, variance due to regression and variance due to deviation from regression were applied. There was significant clone x environment effect at the two levels of interaction. Among the eleven clones, C 162 was outstanding for clonal stability and it can serve as donor parent for stability alleles. Three clones (C 76, C 150 and C 154) were also stable. The four stable clones (C 76, C 150, C 154 and C 162) are suitable for broad-spectrum recommendation for latex yield. Five clones (C 83, C 143, C 163, C 202 and RRIM 600) will require environment-specific recommendation because of their unstable phenotype. The stability feature of two clones (C 145 and C 159) was not clear and this will be investigated in subsequent studies.
Introduction
Genotype x environment interaction in Hevea brasiliensis has been reported for latex yield (Goncalves et al., 1992) and several secondary characters (Jayasekera, 1983; Onokpise et al., 1986) . Despite the significant genotype x environment interaction, it is possible to have genotypes that maintain a relatively consistent performance across various environments. Such genotypes are referred to as stable genetic materials.
Several stability parameters have been proposed (Lin et al., 1986) in two major groups. The first group includes environmental variance, which is clone-specific and hence, independent of the population of the test-clones. The second group measures genotypic stability relative to the population of the test-clones. This has two sub-groups, one of which measures linear and non-linear components of stability (Eberhart and Russell, 1966; Finlay and Wilkinson, 1963) . The other sub-group includes parameters that measure bulk stability without reference to linear and non-linear components (Plaisted, 1960; Shukla, 1972) .
Many high yielding Hevea brasiliensis clones have been developed worldwide (Alika, 1982; RRIM, 1977) . In Nigeria, sixteen clones have been selected as commercial clones. The latex yield of the Nigerian clones is high at 2000-3500 kg/ha/yr compared to 900-1600 kg/ha/yr of exotic clones (Alika, 1982; Aliyu and Adedipe, 1997) . Despite the relatively high latex yield of these clones, clonal stability is important. The yield figures of recommended clones, based on evaluation at the research centre, are often different from yields obtained in different locations. Also, among perennial crops, such as rubber, irregular annual yields make planning difficult. This is more pronounced in unstable clones and stable clones are therefore desired. Hence this study was carried out with the objective of evaluation of clonal stability of latex yield in eleven H. brasiliensis clones in Nigeria. location, the experimental design was a randomized complete block design with four replicates and ten trees per clone per replicate. Plant spacing was 3.34 m x 6.7 m.
The plantation, in each location, was opened for tapping in 1991 and latex yield data were collected in three periods of the year for seven years (1991) (1992) (1993) (1994) (1995) (1996) (1997) . The periods were January to May, June to September and October to December. The tapping frequency was the half spiral, alternate daily frequency without stimulation (Opeke, 1987) . Tapping was carried out at 6.00 to 9.00 h on each tapping day and data collection was twice a month. The latex from each day of data collection was allowed to undergo auto-coagulation in the latex cup to produce cup-lump. The cup-lumps in a replicate were air dried for twenty-one days and weighed on a ±0.01 g precision balance. A correction term of 0.53, as derived from the report of Aniamaka and Olapade (1990) , was applied to obtain gram per tree per tapping (g/t/t). Latex yield data collection was throughout the year except for a one-month break in February each year. This is the period of severe defoliation of Hevea in Nigeria.
The analysis of variance (ANOVA) for the stability test was conducted as described by Singh and Chaudhaury (1977) . In order to enhance the precision of factorial analysis (Omokhafe, 2000) , the effect of the three tapping periods per year was a source of variation in ANOVA and it was a component of the average error in stability analysis. Clonal stability was evaluated on the bases of clone x year and clone x environment (year x location) interactions. The average error was calculated as recommended by Eberhart and Russell (1966) . Five stability parameters viz environmental variance (S 2 i ), Shukla's stability variance (^σ i 2 ), regression of clonal latex yield on environmental index (b i ) and the Eberhart and Russell variance due to regression (S 2 bi ) and deviation from regression (S 2 di ) were applied. The formulae for these stability parameters were used as reported by Lin et al. (1986) , Shukla (1972) , Finlay and Wilkinson (1963) for S 2 i ,^σ I 2 and b i respectively. Variance estimates of S 2 bi and S 2 di were calculated according to Eberhart and Russell (1966) .
Results
There was no significant clone x year interaction at Akwete (Table 2 ). This was accompanied by insignificant non-linear component. However, the linear component of clone x year interaction was significant (Table 3) . Despite the insignificant non-linear component, C 83 had significant contribution to the bulk deviation from linearity (Table  3 ). The unstable character of C 83 in Akwete was manifested as it was also detected as unstable by two stability parameters (Table 4) .
At Etche, there was significant clone x year interaction with significant linear and non-linear components (Tables 2 and 3). Six clones (C 83, C 143, C 150, C 163, C 202 and RRIM 600) were rated as unstable by four stability parameters. On the other hand, C 154 was stable for four parameters (Tables 3 and 4) .
In combined analysis, clone x environment interaction was significant (Tables 2 and 5 ). Both linear and 314 Omokhafe and Alika non-linear components were significant in clone x year interaction (Table 3) while only the non-linear component was significant in clone x environment (year x location) interaction (Table 5 ). Clone C 162 was stable for four stability parameters in clone x year interaction and for all the five stability parameters in clone x environment (year x location) interaction (Tables 3, 4 and 5). Three clones (C 76, C 150 and C 154) were stable for four stability parameters in clone x year interaction (Tables 3 and 4) . In each location, clonal variation was significant with yield range of 16.67-33.63 g/t/t at Akwete and 19.38-29.64 g/t/t at Etche (Tables 2 and 4 ). Clonal variation was also significant in combined analysis with yield range of 20.18-31.30g/t/t/ (Tables 2 and 4).
Discussion
The application of five stability parameters derived from the different stability groups enhanced the inference drawn on clonal stability for latex yield in each of the test-clones. The controversy that often arises with different criteria at various times has been minimized in this study. Fears of bias of the individual parameters have been expressed (Lin et al., 1986) .
The significant linear and non-linear components of the clone x environment interaction were an indication of the importance of both predictable and unpredictable clonal response to the various environments. The unpredictable (non-linear) pooled deviation made the clonal contribution to unpredictable components an imperative. This was such that C 162 was an outstanding clone for clonal stability. This was followed by C 154, C 76 and C 150 in descending order. According to Singh and Gupta (1988) , clonal/variety stability has genetic control. The clone C 162, therefore, could be used as a parent-in-crosses to transfer genetic stability for latex yield to progenies. For commercial planting, C 162, C 154, C 76 and C 150 merit broad-spectrum recommendation because of their likelihood of relatively consistent latex yield across different environments. Conversely, C 83, C 143, C 163, C 202 and RRIM 600 will require environment-specific recommendation. This is more so as consistently high latex yield across various years and locations is desired by farmers. Clonal variation for latex yield suggests possible selection for latex yield among these clones.
The clone RRIM 600 was rated unstable in the present study by Goncalves et al. (1999) . Meenattor et al. (1991) reported RRIM 600 stable for girth increment. These results suggest that clonal stability could vary depending on the character under consideration.
Despite the common parentage of C 143, C 145, C 150, C 154, C159, C162 and C 163, these clones exhibited different stability features. The entire range of clonal stability from highly stable clone (C 162) to intermediate (C 150 and C154) and unstable (C 143 and C 163) was manifested among the progenies of the same cross (RRIM 501 x RRIM 628). This suggests high heterogeneity in the parental clones, hence heterogenous progeny were produced. In addition, it supports the opinion of Omokhafe (1998) 
